

















THE RECORD 


OF THE 


UNITED STATES NAVAL INSTITUTE. 


Vol. IL. 1875. No. 1. 


U.S. NAVAL ACADEMY, ANNAPOLIS, 
Apri 8, 1875, 


Commander Wa. T. Sampson in the Chair. 


The Secretary read the following letter from 


LIEUTENANT J. ForsytnH MeErGs, 


ON THE VELCCITY OF THE WIND. 


I beg to enclose herewith a record of observations made by myself 
on board the United States Steamer Omaha, Captain P. C. Johnson 
Commanding, of the relative speeds of this ship and of the propelling 
wind upon various points of sailing; and of the speeds, dimensions, 
&c., of waves. 

The velocities of winds and waves are in knots, of 6086 feet to the 
mile, per hour; the dimensions of waves are in feet; the rules for log- 
books have been followed in noting the “ state of sea;” the small letter 
under the letter denoting the state of the sea denotes that the sea 
was probably caused by the same wind that is noted in its proper col- 
umn, the letter o that it was probably caused by some other wind ; in 
the column for heel or roll, the letters h, s, and p signify heel, star- 
board, and port respectively. 

The instrument used in determining the velocity of the wind is a 
small wheel-anemometer, made by Nigretti and Zambra of London- 
It has given every proof of accuracy and durability. A spirit level, 
bent to a radius of five inches, was used to determine the roll and heel. 
In making observations for the velocity of the wind, the anemometer 
was always held for one minute in the air current, well clear of every 
thing, while the log was being hove. All other observations, for di- 
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meusions of waves, &c., were made, as nearly as possible, at the same 
time. The observed velocity of the wind is corrected by means of a 
table for the solution of right triangles. 

The observations cover a time from October until the following 
May. The ship’s draft, when the record was begun, was 14 feet, 6 inch- 
es forward, and 17 feet, 2 inches, aft; when it was concluded, 
the draft was 13 feet forward, and 16 feet, 10 inches, aft. The 
ship received on board no large supply of coal or provisions during 
this time. 

RESUME. 


The figures, as tabulated, appearing somewhat voluminous, I have 
added the following resumé. Always calling the speed of the wind 
100, we have :— 


Number Number 

POINT OF SAILING. of | representing 

Observations, ship's speed. 
Close-hauled,....... eeeeteces Coe reece cesceseeecesereeeeersseees 26 | 62.6 
One-half, one, and one and a half points POO. cccccccccccscecccecs 7 | 743 
Wind abeam,... eecccceccccccocccesocce secceccceces eccccccccece i | 77.5 
One, two, and three points abaft DERM, ccccccccccccccccccccccoccs 6 76.3 
Broad, and three points on quarter,.......se+secececcecccceccees 6 56.3 
One and t<wo points On QUarternc.scecccccccceccecceceecececsees 11 46.9 
Wind dead ait.,.......... evcccccece PTTTTTITITICTT ITT TTT TTT TT 13 30.4 


The difference between the last two is 7.5 per cent, which is very 
nearly the increased distance that a ship must sail, if she hauls up 1} 
points so as to fill all her sails, when her port is dead to leeward, 
thus showing, if the figures are reliable, that nothing is gained in 
point of time, by thus hauling a ship up. 

The observations on the close hauled point of sailing are the most 
numerous; and, as they do not enable one to perceive any order or se 
quence, as arranged according to the speed of the ship, they are re 
pevenged below according to the velocities of the wind. 








‘True | Number representing | | True Number representing | 
velocity speed of ship when | Difference. || >| velocity | speed of ship when | Difference. 
of wind. speed of wind- “lin I *~ | of wind. | velocity of wind—100 

I 4.2 i7 38 14) 10.7 80 

2 4.9 46 39 15 11.7 | 68 | 7 
3 5.8 64 21 16 12 75 10 
4 5.9 67 18 7} 12. } 41 44 
5 6.7 78 7 18} 12.3 63 22 
oe | 78 7 19} 138 =| 50 35 
7 8.3 84 1 2} 139 = «| 54 | 3 
‘ 8.6 } 61 23 21 14.9 a) | 35 
9 8. | 77 8 22) 16 43 42 
to} 693 64 21 23, 162 =| 30 55 
1 9.5 RS 2 of 11) 24 17.4 | 45 
12 9.9 87 12, 13, 14, is) (25) 19.1 | 34 51 
13} 101 | 84 a. 26| 223 37 13 


This table would 2 appear to show that a apeed of wind of about 10 
or 11 miles per hour is, for the wind, what may be termed its most 
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economical speed ; the percentage velocity of the ship becoming less, 
unsteadily but perceptibly, as the wind varies from this velocity in 
either direction. 

THE DRAG OF THE SCREW WHEN UN-COUPLED. 

The mean of eleven (11) observations with the screw down, and 
either turning or not turning, gives the ship’s velocity as 44.8 per cent. 
of that of the wind; and the mean of ten (10) observations (this par- 
ticular number having been selected because no greater one could be 
had where the similarity of condition of wind, sea, &c. would give a 
good comparison,) with the screw up, gives the ship’s velocity as 50.6 
per cent of that of the wind. Thus showing a loss of 5.8 per cent of 
speed when the screw is down—this would be .29 knot at a speed of 5 
knots. The screw was always un-coupled when it was down, and 
would begin to turn at a speed of from 4 to 5 knots, and would con- 
tinue to turn at a lower speed when started. 





